BACKGROUND: Chronic kidney disease (CKD) is a worldwide public health problem associated with an eight-to ten-fold increase in cardiovascular mortality. Among patients with CKD, on drug treatment, we aimed to determine the characteristics, etiology, patterns and rates of drug use, and outcomes and factors determining the outcomes at 6 months.
Introduction
C hronic kidney disease (CKD) is a major global public health problem and is a key determinant of poor outcomes of major noncommunicable diseases. CKD is associated with an eight-to ten-fold increase in cardiovascular mortality and is a risk multiplier in patients with diabetes and hypertension. [1] In the meta-analysis in 2016 by Hill et al., the estimated global prevalence among all the stages of CKD varied between 10% and 13%, and in India, varied between 6% and 13%. [2] Low-and middle-income countries have the greatest burden of CKD, accounting for 80% of all cases of CKD globally. [3] Data on collected the data on treatments, laboratory parameters, and outcomes. Based on the patient education, occupation, monthly income, objects/materials owned, and number of dependents socioeconomic status was classified as rich, upper middle, lower middle, and poor.
The outcomes were progression of CKD, progression to dialysis, and change in the frequency of dialysis, death, cardiovascular outcomes (angina, myocardial infarction, heart failure, and stroke), neurological outcomes (seizures and coma), and hospitalization due to any cause. For sample size estimation, we assumed 20% of cardiovascular events and hospitalization due to all causes in CKD patients in Stage 2, 3, 4 , and 5 at 6 months. [6] For a 5% absolute precision and 95% confidence interval (CI), the sample size needed is 246.
With an expected dropout rate of 20%, the sample size required is 296 patients.
We summarized baseline data as mean ± standard deviation (SD) and median (interquartile range) and used Cochran's Q-test for significance between proportions of patients persistent to drug treatments at 1-3 months and at 6 months. To assess the determinants of progression of CKD, we undertook a multivariable logistic regression analysis. Progression of CKD at 6 months was the dependent variable, and the independent variables were patient characteristics (age, sex, socioeconomic status, and education levels), risk factors (serum creatinine, urea, sodium, potassium, and serum calcium), treatment patterns (use of angiotensin-converting enzyme inhibitors [ACEIs], angiotensin receptor blockers [ARBs], beta-blockers, phosphate binders, calcium channel blockers, antiplatelet agents, calcium supplements, and erythropoietin), and associated complications (anemia, hyperkalemia, hyperphosphatemia, and hypocalcemia). We report the adjusted odds ratio (OR) with their 95% CIs. P < 0.05 was considered statistically significant for all tests. Statistical analyses were performed using commercially available software (SPSS for Windows, Version 16.0. SPSS Inc., Chicago, USA).
Results
The mean age (±SD) was 52. Figure 2 ]. Of the 305 patients, cause of CKD was available in 226 (74.09%) patients. The most common cause for the development of CKD was diabetic nephropathy (113, 37.0%), followed by chronic interstitial nephritis (34, 11.1%), chronic glomerular nephritis (26, 8.5%), and CKD in developing countries are scanty, invalidated, and heterogeneous, making comparisons difficult. In the SEEK-India, the prevalence was 17.2% and was higher in males (>60%). [4] CKD can be a manifestation of other chronic illnesses such as diabetes mellitus or hypertension. Previous studies from India used a cross-sectional design and obtained data from only advance stages of CKD (Stage 3, Stage 4, and Stage 5) and had nonuniform cutoff values to define kidney disease. There are no studies in India on the treatment and short-term outcomes in CKD.
Our objectives were, among CKD patients admitted to a tertiary care hospital, to assess the etiology, patient characteristics, pattern and rates of drug use, and outcomes and factors determining outcomes at 6 months.
Methods
We conducted a prospective, observational 6-month follow-up study at St. John's Medical College and Hospital, Bengaluru, over 17 months. This is a tertiary care teaching hospital with a large dialysis program. Recruitment was done from January to November 2013. Patients were followed up at 1-3 months and at 6 months [ Figure 1 ]. Ethics approval was obtained from the Institutional Ethics Committee (IEC Ref. No: 112/2014). The study was explained in the language understood by the patient and informed consent was obtained. We included patients with CKD Stages 1, 2, 3, 4, or 5 and aged ≥18 years irrespective of whether they were on dialysis. The CKD stage was classified according to the Kidney Disease Outcomes Quality Initiative 2002 guidelines into five stages. [5] We excluded patients in whom the 6-month follow-up was not possible and those with acute on CKD.
At baseline, we collected the patient characteristics, laboratory and treatment data. At 1-3 and 6 months, we hypertensive nephropathy (15, 4.9%). Serum creatinine was available for 299 (98.0%) patients and the mean level was 6.79 ± 3.50 mg/dl. Estimated glomerular filtration rate (eGFR) was calculated from the Modification of Diet in Renal Disease formula in 298 (97.7%) patients and the mean was 13.36 ± 11.32. At recruitment, 202 (66.2%) patients were currently on dialysis. Of these, 198 (98.0%) were on hemodialysis (HD) and 4 (2.0%) were on peritoneal dialysis Table 1 .
Drugs prescribed to CKD patients were assessed at baseline (n = 305), 1-3 months (n = 245), and at 6 (n = 240) months. Among drugs, antihypertensives (84.6%) were the most commonly prescribed, followed by multivitamins (65.2%) and proton-pump inhibitors (64.9%), at baseline. There was a significant increase in the prescription of Vitamin D analogs and calcium supplements at 3 months from baseline (42.3% vs. 51.4%; P = 0.003) Table 2 .
Follow-up at 6 months was available for 240 patients (79%). Sixty-two patients were lost to follow-up due to migration, change in hospital, of which 71% patients were from lower and poor socioeconomic strata. Rates of death were similar in the rich, upper-middle class (UMC), and lower-middle class (LMC) (4.4% vs. 7.9%, P = 0.256). About 35.1% of patients in the rich and UMC groups were hospitalized for over 6 months. Proportion of patients progressing to higher CKD stages, initiation of dialysis and progression in the frequency of dialysis were higher in the rich and UMC group (7.9% vs. 4 To perform univariate analysis, based on the previous studies, we selected the following independent variables: age, male gender, low socioeconomic status, unemployment, illiteracy, family history of kidney disease, duration of CKD, serum creatinine blood urea, eGFR, electrolytes, phosphorous, calcium, use of drugs, anemia, hyperphosphatemia, hypocalcemia, hyperkalemia, and raised blood urea. In our study, Most patients in our study had hypertension (92.8%) and over half had diabetes (54.4%). Similar rates were seen in the SEEK-India study. The Spanish EPIRCE study had lower rates of hypertension (31.5%) and diabetes (8%).
In our study, diabetic nephropathy (50.2%) was the major cause of CKD, similar to the Indian CKD registry (31.3%). [7] We recorded that antihypertensives were the most commonly prescribed (84.6%) drugs. There was relatively lower use of ACEIs and ARBs in our study due to the inclusion of higher proportion of CKD Stage 5 patients. In the Malaysia study, [9] mineral supplements were the major drug class (79.1%), followed by multivitamins in 74.5% and anti-anemic preparations in 70.5% of patients. In a study among CKD patients on maintenance HD by Chakraborty et al., cardiovascular drugs (23.4%) were commonly used, followed by gastrointestinal drugs (15.76%) and vitamins (12.29%). [10] In a study by Mustafar et al., there was a significant reduction in the serum calcium followed by return to its baseline values at later stages. This pattern would have probably led on to an increase in the prescription of calcium and Vitamin D at 3 months in our study. [11] There are no follow-up studies in India comparing changes in the treatment.
At 6 months, 18 (5.9%) patients died and 22 (7.2%) progressed to a higher CKD. A study in the US on 1.1 million patients followed up for 2.84 years reported 4.5% deaths, 12.3% cardiovascular events, and 49.5% hospitalization due to any cause. [6] In our study, lower eGFR (<15 mL/min/1.73 m2) was associated with increased risk of death, cardiovascular events, and hospitalization which was similar to the findings in the SAVE study where there was an 81% increased risk of mortality with eGFR <45 ml/min when compared with eGFR >75 ml/min (risk ratio [RR] = 1.81 [1.32, 2.48], P = 0.001). [12] We demonstrated that increased serum creatinine and lower eGFR are significant predictors of progression of CKD. In a study by mild and moderate kidney disease study group, the serum creatinine was a significant predictor of progression of CKD (r = −0.848; P < 0.001). [13] We also noted that, the use of antiplatelet agents reduced the progression of CKD and the mechanism is unknown. A meta-analysis by Palmer et al. showed that antiplatelet therapy among CKD patients, reduced the risk of myocardial infarction by 13% (RR = 0.87, 95% CI: 0.76, 0.99), and on the contrary, increased the risk of major (RR 1.33, 95% CI 1.10, 1.65) and minor (RR 1.49, 95% CI: 1.12, 1.97) bleeding. [14] Our study has some limitations. This is a single-center tertiary care hospital. Fifteen (4.6%) patients refused to participate and 62 (20.3%) were lost to follow-up duration of CKD, serum creatinine, eGFR, antiplatelet agents, phosphate binders, hyperkalemia, and raised blood urea were significant predictors for progression of CKD. These variables were included in the multiple logistic regression model. This model showed that patients with higher serum creatinine levels (adjusted OR and 95% CI, 1.296, [1.04, 1.60]; P = 0.017) and eGFR ≤15 (OR, 95% CI, 38.23, [3.92, 372 .06]; P = 0.002) are more likely to progress to higher CKD stages. We also noted that use of antiplatelet agents reduced progression (0.278, [0.09, 0.85]; P = 0.026) Table 4 .
Discussion
To the best of our knowledge, this is the first follow-up study of CKD in India. In our study, diabetic nephropathy (50.2%) was the major cause of CKD. Raised serum creatinine and eGFR < 15 increased the progression of CKD. There was no change in the treatment pattern over 6 months. The mean age of the patients in our study was 52.98 (±14.89) years with 73.1% males and median CKD duration of 31.50 months (interquartile range, 12.0-60.0). This was comparable to the mean age and gender proportion of the first cross-sectional Indian CKD study. [7] This study included cross-sectional data on 52,273 CKD patients with the mean age of 50.1 years and 70.3% males. The Spanish EPIRCE study on 237 patients reported the mean age of 49.58 years, which was comparable to our study but with lower proportion of males (42.6%). [8] In our study, 67.6% of the patients resided in urban areas and 68.52% patients had education equivalent to high school or higher. These proportions were comparable to the SEEK-India study, [4] which included 5588 CKD patients in India.
In our study, majority of the patients (72.1%) were in CKD Stage 5. In the Indian CKD registry and the SEEK-India study, the proportion of patients in CKD stage 5 is 48.1% and 0.8%, respectively. This is because our study was conducted at a tertiary care referral hospital. 
Conclusion
In this first follow-up study of CKD in India, we determined that diabetic nephropathy was the most common cause of CKD. There was no change in the treatment over 6 months indicating good care by the hospital. Serum creatinine, lower eGFR, and use of antiplatelets affected the progression of CKD. To better understand the causes of CKD and its determinants in India, a multicenter study with large numbers and longer follow-up is needed.
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